Hypoxia-ischemia induces thioredoxin expression and nitrotyrosine formation in new-born rat brain.
Thioredoxin (TRX) is a 13 kDa protein with antioxidant effect and redox regulating functions. Peroxynitrite is a strong oxidizing and nitrating agent which can react with all classes of biomolecules. In the present study, we focused on the association between TRX and nitrotyrosine, which served as a marker of peroxynitrite formation, in the neonatal hypoxia-ischemia (HI) rat brain. At 4-16 h after HI, the immunoreactivity for TRX was diminished in the injured region in the cortex and striatum, whereas nitrotyrosine immunoreactivity was enhanced. In contrast, around the injured region, TRX immunoreactivity was enhanced in survival neurons at 4-24 h after HI, while the immunoreactivity for nitrotyrosine was mostly not detected. Northern blot analysis showed increased TRX mRNA induction in the cerebral hemisphere ipsilateral to the carotid ligation from 4-24 h after HI but not in the contralateral hypoxic hemisphere. These findings suggest that production of peroxynitrite is involved in HI brain injury, and that induced TRX plays a neuroprotective role against oxidative stress resulting from HI.